Determinants of the substrate specificity of multidrug resistance protein 1: role of amino acid residues with hydrogen bonding potential in predicted transmembrane helix 17.
Human multidrug resistance protein 1 (MRP1) confers resistance to many natural product chemotherapeutic agents and actively transports structurally diverse organic anion conjugates. We previously demonstrated that two hydrogen-bonding amino acid residues in the predicted transmembrane 17 (TM17) of MRP1, Thr(1242) and Trp(1246), were important for drug resistance and 17beta-estradiol 17-(beta-d-glucuronide) (E(2)17betaG) transport. To determine whether other residues with hydrogen bonding potential within TM17 influence substrate specificity, we replaced Ser(1233), Ser(1235), Ser(1237), Gln(1239), Thr(1241), and Asn(1245) with Ala and Tyr(1236) and Tyr(1243) with Phe. Mutations S1233A, S1235A, S1237A, and Q1239A had no effect on any substrate tested. In contrast, mutations Y1236F and T1241A decreased resistance to vincristine but not to VP-16, doxorubicin, and epirubicin. Mutation Y1243F reduced resistance to all drugs tested by 2-3-fold. Replacement of Asn(1245) with Ala also decreased resistance to VP-16, doxorubicin, and epirubicin but increased resistance to vincristine. This mutation also decreased E(2)17betaG transport approximately 5-fold. Only mutation Y1243F altered the ability of MRP1 to transport both leukotriene 4 and E(2)17betaG. Together with our previous results, these findings suggest that residues with side chain hydrogen bonding potential, clustered in the cytoplasmic half of TM17, participate in the formation of a substrate binding site.